Depolarization dependence of the kinetics of phasic transmitter release at the crayfish neuromuscular junction.
Quantal synaptic currents were recorded at nerve terminals on the crayfish opener muscle by means of a macro-patch-clamp electrode. Release could be elicited by graded depolarization pulses through the recording electrode. At low temperature, distributions of delays of single quantal currents from the onset of depolarization were determined for depolarizations varying from threshold to saturation range. This time course of release was little affected by the amplitude of depolarization: There was a tendency for release to start earlier and to rise faster for larger depolarizations, while the termination of release showed no significant variations. The time course of release after an action potential in the motor axon was similar to that of release after a depolarization pulse. It is concluded that the time course of quantal release is rather independent of amplitude of depolarization and of the amount of calcium (Ca) inflow, which seems to rule out the control of the release after a depolarization by the time course of [Ca]i.